Alaskan Sea Ice Buoy
Project




Project Members

® Dr. Carl Brandon, Team Lead
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Qutline

® Overview and Background

® (Goals and Requirements




Background

® Researchers at the University of Vermont
have been mathematically modeling
movement of sea ice in the Arctic




Background

® VTC’s Aeronautical Engineering Technology
program also wanted to gain experience
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The Buoy

® Sits on floating sea ice




Goals & Requirements

® Requirements include collecting:

® Wind speed

® Absolute wind direction




Goals & Requirements

® Data must be transmitted back to
Vermont in a reasonable timeframe
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Top Level Design

® The buoy will consist of:

® Environmental sensors
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® Microcontroller




Top Level Design




Hardware Specifics

® NRG Systems wind vane, anemometer,
temperature sensor

® Honeywell 3-axis magnetometer
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Hardware Specifics

® CubeSat Kit Flight
Module handles all
computational
needs

® Jexas Instruments ® Consumes 2pA

MSP430 low power while S'eeping,
microcontroller 340pA while awake

onboard at 3.3V



Hardware Specifics

® NAL Research 9601-DGS-LP combines an

Iridium satellite modem and a global
positioning (GPS) unit
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Software Architecture

® SPARK, a strict subset of the Ada
programming language, was chosen

® Strongly typed
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Software Architecture

SPARK ~_ AdaMagic
Examiner Compiler

. CrossWorks
Compiler




Progress

® |nitial goals were lofty

® “End-to-end data flow’ achieved

® Wind direction and temp

erature read




Future Work

® Software:

® Read and transmit wind speed, magnetic
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Future Work

® Hardware:

® Connect magnetometer




Feasibility, Duplication

® Remaining work very feasible

® Software and hardware costs may be
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Questions!




